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Abstract of JP 2003325513 (A) 
PROBLEM TO BE SOLVED: To provide an 
ultrasonic diagnostic apparatus capable of 
displaying an image by which the feature of a 
noticing site within a subject is easily grasped. ; 
SOLUTION: The inside of the subject is three- 
dimensionally scanned by a 3D probe to acquire 
echo information in a three-dimensional area and it 
is stored in a volume memory. From this echo 
information, the tomograms 202a, 202b and 202c of 
the three orthogonal cross sections of the three- 
dimensional area are formed. On the three 
tomograms 202a, 202b and 202c on these three 
orthogonal cross sections, the designation of three 
reference points is received, and a surface passing 
through these three reference points is obtained as 
'an optional cross section'. Then, the echo 
information at each point on this optional cross 
section is read from the volume memory to form the 
tomogram of the optional cross section to form the 
tomogram 206 of the optional cross section, and a 
four-surface display picture 200 where the 
tomograms 202a, 202b and 202c and the tomogram 
image 206 of the optional cross section are 
arranged is displayed. ; COPYRIGHT: (C)2004,JPO 
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Zk) KO^T^T'^?n§ft»*fT^ (S2 0) 0 
[00 59] B = f (e) ■ • • (2) 

aacum= la • • • (3) 

Cout =Cin(l-a)+ea •••(4) 

CUT, att^tt#£-fe7U©*^5'r-fT*!>. Ctltt 

5 0 aacuntt, SKW±T?0#Ifr6 J #B3ETfO* 
#f-fe;K0*/^>r-f«%««Lftflltft5 0 (4) 5S 20 

t;Kt)*/^>rw^&, SRsPi'-b^oai^xn-filc 

out*#i6*iWTfa5o, tae*s«o (i) stsiutt 
ires*. 

[0 0 6 0] COttW (S 2 0) Oftt. WtjfioT 

^■f^JISaffioaamAM. 0*jffljL*jb\ XttfWSt* 

TO^Mtg (j =m) Kit tQ^fttfrT& 

K>, XrVfSZZ, S2 4T*acn^lfWM 30 

^IXZi-fflCout *^OsP^-b;l/OA*x3--iC intC 
■fev Yh (s 2 6) , Xf7^S 1 BWT<BttS*ll9 

[0 0 6 1] Xf7/S 2 2&tfS 2 4Kjf*Lfc»7ft 

3-WCout 3&#*-tz/l/ (Xi.Yj, Zk) (C*tf5 
1-aa^SW2 5 OM^^M (Xsi.Ysk) OUt 40 
LT-tr-y M"£ (S 2 8) , 

[0 0 6 2] CttT'l-3«DW(C-3^T©$&g#**to 
§o J-iUKDjfflSfc, Of)»i, k^-Y>^'J^> 
hUft*^J|t)ig-r<li:7? (S 3 0, S3 2, S3 4, 
S3 6) , XZffiO&fifcfcfc-aTWfcjfciEU 

1 1 5 *±[S*»6Mft3»J7cB«*Jgia-r* C t 

*mwLrdi\ zvmfa^&m-fifattzmtiit, y 

Sir] (7>rV^Xj) Kot^TiS!JBlc«lW%fT*lf± 50 
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ifiiKov^Ttrattoffla!^JiHT=*7£B«*«*r*<: 
[0 0 6 4] a— <WA*g83 8%fH^T«ft&!fr£ 
^MtfMSti, Bff-&^3 2TftoB«t#5? 

[oo6 5];^ *«mioiffiiM»TSB©{£ic 

[0 0 6 6] STH 1 1 %%MIT, ffifflWifiit- FT 
Hffi2 0 0©&$TSfi2 0 2 a, 202 b, 2 0 2 c? 

3oo»P^*ftSrsi:k»i:«tt)fTa (S4 0) , t 

[0 0 6 7] COSJpjSffiSOSffi*, 0 1 2*«BL 
TJWfi-rS. Coyffi&QMTUi* &»rB®2 0 2 a, 2 
02b, 2 0 2 c«^, STOHSttfii LTiSJR? 
ftfcSil* (0*ffm±»rB«2 0 2 a) S& 1S^ 

It, A*SB3 8*^it?Ct^1?tS 0 A7JSB3 8 
A^O»ftAAtJ;D, COailSipjSv-*2 4 0 a 

t^imWSm^Xiit^> a cftfej:^ avl-n- 
736tt^l m 2 4 0 a Offil^ffi^ttffi 

tU »2iEHI^-7-* 2 4 0 b ^|B] CBfl«±(C«^ 

rs 0 co^zif^-^ 240 bottit, mwttc 

#jftS-fr, tftJfe-rSCt^T-tS. cne J 2-3tOJS^j* 
v-^ 2 4 0 a, 2 4 0 b ©tftS'&Sfei&S C J: T?, StR 

[0 0 6 8] 2Off)IfjS7-^2 4 0 a, 2 4 0hff) 
2 4 2#a^£ft5. CCT, SKW^tOBT 

mmmtz c tx\ mmmmmncm 3 m&-* 

2 4 2^4t£^flgt=5;§ 0 01 2 0«T?tt, YZBf 
liOHffftt2 0 2 b^SiRStiT^S, *LT, Atlg 
E 3 8 <Dg fftc i D 15 3 V- ^ 2 4 2 OWH 
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[00 6 9] C©£5iC3O©S^2 4 0 a, 240 
b, 24 Z<DQmiflk*&t* *tl5 3jS*ii5¥iS, 

2) „ 0»*ff, ^oTSo^res, 

aX+bY + c Z + d = 0 ■ • • (5) 

ossx, y, zK*n5 3^os¥jS«^i*fu. 

0#Ij$0&Sa, b, c, dZWb&Ztff-ZSio 
[0 0 7 0] C0«fc5£ffiSWrffi*t^;fc/u&£Lfc& 
T*&, §S¥^V-^2 4 0 a, 2 4 0 b, 2 4 2^* 

[0 0 7 1] W±BW1 bfc 3 ESEffi Bj±T?<D 3 j^S£<D 

[0 0 7 2] *SfflBKBT?tt, coj^dtc, SVCBS 
* 5 3 -QO»fS«±7 3 OOS!(E^*Ji£-r 3 C £ "Cli 

BB«fc J3^TffiMffffi*<fc 5 jfWcRSTS 5 i ^ f !l 

* Vftmmz <fc o fcffiKWBB*«£* 5 1 ^ 5 Jiff * 

>fM«±T? 2 LSiJ©»tB^T?S 5 © 1 jft**S€ 

tSfct^^Stt^ ll$©Wiffi±Tffi§c»rffi£©£$i 

[oo7 3] co±5tcUTtt*»niia'«!Ssn*i:, 

tf&fc&S CS 4 4) 0 
[0 0 7 4] llU, ffilMS$r«ff$!©«^^2n 

ffisommmo-Mm 13-015 zm&Lxm 

*-* (flRlf^ia^&SOfl&Sa, b, c, d) 
t\ n^hP—7 3 6^&ftS»fE«ffg«SB8g|5 2 8 fC 
««2ft, ffi««Wr»«JfMa3 2 8tf«7©£5*ffi 

[0 0 7 5] »W«©^*fE«©fflS&£ffiKX Yg& 
^£T«i:, H^tt^I 1 5©ffiiffiffil 5 0©8tJ1 
ft ^litSMi, 0 1 3 K^Tcfc 5 ffgffiffi 
1 5 0±©&£%H?it¥lT$K!<:J;^ XYW?& 
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0 1 4 T*363« 

[0 0 7 e] m 1 4 tsr^iiTii, si\ assnfc 

0) „ 

[00 7 7] CC1?Hl5ti, 77Y>S»ffWTO* 
ftSO-ffil^LfeBTSS,, £©l2£#!$LTfT?ijT 
©jRi6£«Jrt§„ (a) lcfcV>T, ^ r-^n = 
10 (a, b, c) fiffitWffil 5 0©aHK£ bll-Ztb 
th ?©(S»a, b, c (iffitBfE 1 5 0 O^SS©^ 

YmmOiCdy EttgHeStfSofcT', (b) ic^-rx 
Y¥ffl±©-^ h)ln\ sW#£ft5 0 C©^^h;l/nl 
fcYttfcO&ffttfez -C&%tt%t, -^h/I/nl 

*z«ia!3Eez /£tj-H(Es#scfc-p, (c) ic^-r 

h;l/nz £9x =9 0lS^X«I5it>(i:|5HE4**fc, 
ZtStcm f*fc^XY¥fflfClil^^h^n3 ^ 

IBfffil 5 0*XY¥ffiK¥fit-r«Ct^-ptr5. CI 

30 [0 0 7 8] C<1T\ 3^SS^i-fc^§X|l Yfft, 
ZMEIOWEHitt^n^tl^WfTJfJTrx. Try, TrzT 

at c t t t , rmmrMvm t d Tat c t 

[00 7 9] 

[ftl] 



cosdy 0 sinSy 0 



cos 8 z -sin£?z 0 0 
-sinfiz cos & z 0 0 



y, zmmmmmi, m, n «, tttw 50 
y-d 1 5 0 omm^mMmmcmm 5 7 v -r > 

T = Trx ■ Trz • Try * Td 

[0 0 8 0] r7-fySEjftfTJ>JT* ! sR*66n«fc, 

-fyf^x i fcwrnoKMCf § (ss2, s 

5 4) „ *LT, SiRWftJbOi;*-^ (Xsi, Ysj) 
tc, 77^^aJttTWT<oa!fiM*Si;*c:tt!:«t!), 
^©^-tr/l* (Xsi, Y.sj) fcftjfrfSffjiWfBii 5 0 30 

±©^©ffis (x, y, z) mntz (S5 6) „ * 

LT. (X, Y, Z) Qia-fWJi-L 

^'j 1 8fr&&#WL (S 5 8K a^fWaoif^-t 
/U (Xsi, Ysj) CiStl/Ttvht* (S60) D « 

.to»K, ^yf'^x, i, jsjwor^y^y 

r-L&tf&fcOilf (S6 2, S64, S66, S6 

8 ) ntT\ &mm 1 5 0 vmmmm&t % c t ^ 

[0 0 8 1] CtUC&V, WAtf, Ell 6£a*?£5 40 
EC 3 ISWfffiOifaft 2 0 2 a , 2 0 2 b, 2 0 2 c 

2 0 0*JgJSt«J:i:tf"P*5o ii^E3ffiS^iiiffi2 0 
OOa^Kitltf, 3D7n-7l 0 tOlffTT^^ 

[0 0 8 2] 0 1 6(C^UfcHffiS^iiffi2 0 

om 3E5ifffi©Kl®2 0 2 a, 2 0 2 b, 2 0 
2cK»U a-tftfSB£LfcfffcOTDffiH*wTff 50 
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[0083] %K&mm=%jm9rt:- mmm^n 

3HK*#l^T* U i - A U > U > 3 o r 
[0 0 8 4] $J*H, $fefl^0£B#3t©#Mfll!lJcp§ 

Bmmv&w*<mmmmmtt acta* 

[00 8 5] iKOt-Hm S£Sfifcffiit»riBfcft 
3, CCTii, -fflfcLTffl«KFlRl« ( ±iaiSSlRlTa5« 

0 1 7 [c^-rMiI#fllT*Z#7tH®£JM-r£o 0 1 7 

ft iMast ra*o*!a*ff 5 xf 7 t'co^t ara u 

01 7 ©#MtOffiiltt, 7T77S 1 4tXr-v7S3 

8^isaw?^5o -rat? -e, m<D¥Mv&. zr 

ftfcLfca&fc, Y7^©-Y>T7^Xj £0^MC-Y 

* > f» br*y a-i, uy y ?8®*fTofc 
i«Wa»jSi:UTX7-y7 , s 1 6«^y^-i,u<y 

#SB«fi, 0ffia^Bffi2 0 0 fcH^7£H«2 0 4 t 

[0086] wi, ±mW3faoM$*wict?Tmm 
Lfzt>\ mmm^-ox^, hi*©**.*?, ffi* 

[0 0 8 7] Ja±tfffiHrE£, ^u^-AU-y 



(10) 
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tf, m<omx\ =*7c»«i i smc&mmm 

[0 0 8 8] Sfc, V^fcA^SLfcffigSfffifc, AT] 
^M©£itfj[^c^ TTO&ifr?£ § i ? 1 1 § d 

m*&Mm®mmmvzmi<D=%jm*z v 7 
fr*jLT'U±!&i,Tm&zi:?Ktm. mm io 

[0089] a^sa3 4 tcs^sns 

S^HffitLT, 3^<DBSBfffi©»fg«2 0 2 a. 2 
02b, 2 0 2 ct E^B«! 2 0 4 XBffi lEBrffiW 
»2 0 6 t*|^B|^L/cH(fi*^iIlfn2 0 O£0fl* 

az^TtpHio i -D*MtRLrmm-mzm*tz> z. t 
icB5feoTf(44<, §a^*^nfnsy^«asgE 20 

[0 0 9 0] Sft, «±<DMm I3-f-?*l^ 
ftA^'Ja-AjitU 1 SEffittU ffiSBWl®© 

6 i> 4 6 tf , * U a l 

5^v7r*lltf, 3#Jffl(QKBCtt*0M'y7 72pSx 

[0 0 9 1] 

[0ffi^ff*&M 
«7o^@TibSo 40 
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[02] 3V?u-ft, cn*^afs^4S«& 

tf # y a -L * -e U 4**; <5-T5H&7c£« t OBIfg* 

[03] eg®a^Hffioiaffifl!jfi*SLft0T'«5o 

[12 4] =#7C«Sfc, XYlWSf!, YZKlfi, z 
[0 5 ] HSS^BffiO^M^^SWC^-r KT-S 

So 

[0 6 ] ±Sffl^l^l<DH^7cH«*aSLfe^©S 

[18 8] ^SS*|fil{i:oi>T<D^y a-AU^U^ 
y it g <0 : m ft [p] * IK W t 5 It 46 « 0 T 5 £ § „ 

[09] ±iis^oJf^<odf;a-LU>^y>^ 

[010] H^7t^O,t^*;Vtg^«£Dlf^-h 

[011] ffiSffitfi*-FT0fflH0£ftfi*#Ii£ 

[012] ftS»rffiiaS«/£«)OS¥^£o*ftS 

[013] ffiiliWiBiiajSWWfcCMff^tHTS 

So 

[014] ffi*WiBWB«*^-r Sft»Oil!La¥«S 
[015] ffi**rffita^ttfc0M©ffi«8!9l®# 

[016] ffijgBrffiWflflfc* Lft EMSM© 
a^M^IMWi-^-T0Tfe^ o 

[017] ffiUBfrffiJ; D lacI^i^/ittlT* 
=*7tB«^BfiScT^^^©M^!i©-M%^1-7D 

MW.S] 

10 3d7p-7, 12 assess, 14 mm. 
is dfji-igftsp, is afji-Ajt* 

U, 2 0 XYWffi^SMM^ 2 2 YZBrliRrS 
SHBSiSS, 2 4 ZXW«tl» 2 6 H^EtE 
BfiffMS, 2 8ftg»rffi»rfl«flM& 3 0 ?77 
^7-?I«MS< 3 2 HA^fiES, 3 4 a^e 
P, 3 6 3>hn-7> 3 8 A*jS£B«, 



(14) 
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S26 



S3 2 

A 



k-k+l| 



I kjO K -S10 

1 1*0 I — S12 

S16 



Cin = 0 



\a 



31 



Cout = CioX(1-Qf)4 Q? xe 




j -f []^ (ASi, yjk) <- Coutj -^ S28 
r S30 



(17) 
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I k = 0 h ^SIO 
I \*Q h ^S12 




F 4C301 BB13 EE09 EE11 

KK13 KK18 KK19 

4C601 BB03 EE06 EE09 
JC25 JC33 KK02 
RK25 KK31 LLU1 

5B050 AA02 BA03 BA06 
EA12 EA19 EA27 

5B057 AA09 BA05 BA23 
CA16 CB08 CB13 
CE08 

5B080 AA17 BA02 FAQ2 
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